Increased spreading, Rac/p21-activated kinase (PAK) activity, and compromised cell motility in cells deficient in vasodilator-stimulated phosphoprotein (VASP).
Ena/VASP (Drosophila Enabled/vasodilator-stimulated phosphoprotein) proteins are key regulators that promote or inhibit actin-based motility, cell adhesion, and various aspects of axon guidance. However, a conclusive concept of Ena/VASP functions remains elusive. Here, we report that VASP-deficient fibroblasts, despite normal mammalian Enabled (Mena) and Ena-VASP-like (Evl) expression levels, are highly spread. VASP(-/-) cells cover about twice the substrate surface area as wild type cells, while cell volumes are unchanged. In accordance with these observations, activation of the Rac/p21-activated kinase (PAK) pathway, a crucial element in the regulation of cell spreading, is markedly enhanced in VASP(-/-) cells. Thus, in the absence of VASP Rac activation is dramatically prolonged, and PAK activity is elevated after stimulation with platelet-derived growth factor or serum, respectively. Moreover, VASP-deficient cells show compromised migration and reorientation in a wound healing assay. Collectively, our results reveal a VASP-dependent modulation of the Rac/PAK pathway and Rac/PAK-regulated processes, like cell motility and polarization.